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Peter Hudson 
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Abstract 
Preservice teachers articulate the need for more teaching experiences for 
developing their practices, however, extending beyond existing school 
arrangements may present difficulties. Thus, it is important to understand 
preservice teachers’ development of pedagogical knowledge practices when in 
the university setting. This mixed-method study investigated 48 second-year 
preservice teachers’ development of pedagogical knowledge practices as a 
result of co-teaching primary science to peers. Data were collected through a 
survey, video-recorded lessons, extended written responses and researcher 
observations. The study showed how these preservice teachers demonstrated 9 
of 11 pedagogical knowledge practices within the co-teaching arrangement. 
However, research is needed to determine the level of development on each 
pedagogical knowledge practice and how these practices can be transferred 
into authentic primary classroom settings.  
 
 
Introduction 
A key review into Australian teacher education (House of Representatives Standing Committee 
on Education and Vocational Training [HRSCEVT], 2007) outlines the need for preservice 
teachers to have more teaching experiences for developing their practices. Statistics in this 
review highlight that well less than 50% of beginning teachers, principals, teachers and union 
representatives believe that beginning teachers are adequately prepared for their first year of 
teaching (p. 7). This report also shows that there can be issues around school experiences for 
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preservice teachers, such as finding practicum placements, enlisting capable mentor teachers, and 
the “weak link between practicum and theoretical components” (p. 71). To negate these issues 
towards strengthening pedagogical competencies, this paper investigates preservice teachers co-
teaching to their peers within an Australian university setting. The aim is to understand how co-
teaching to peers can develop preservice teachers’ pedagogical knowledge within the university 
setting.  
 
Theoretical framework  
Preservice teachers are challenged in learning to teach science, especially in selecting 
pedagogical knowledge and content knowledge that is relevant to students (Schwarz, 2009). 
Indeed, pedagogical content knowledge has been emphasised by educators (e.g., McDonald & 
Dominguez, 2010) since Shulman’s (1986) seminal work. Other research has delved into 
pedagogical knowledge practices that incorporate content knowledge as part of the essential 
teaching repertoire. To illustrate, Hudson’s (2004) pedagogical knowledge outlines 11 practices 
that appear essential for teaching, including the teaching of primary science (see Figure 1), which 
will be outlined here as both a literature review and a theoretical framework for this study.  
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Pedagogical knowledge for teaching. 
 
Effective teaching involves devising plans that provide structures for delivering lessons (Rush, 
Blair, Chapman, Codner, & Pearce, 2008). To be purposeful in learning, these plans must target 
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specific curriculum standards (Davis, Petish, & Smithey, 2006). Part of the plan is timetabling 
lessons to ensure the plans are appropriately scheduled (Williams, 1993). There is evidence to 
suggest that the time of day for certain lessons can affect school performance (Randler & Frech, 
2009), and this may change from subject to subject and year level to year level. Another 
contributing factor to learning is the amount of instructional time allocated for subjects, for 
which there needs to be more research around optimal instructional times (e.g., Corey, Phelps, 
Ball, Demonte, & Harrison, 2012). 
 
Preparation for teaching includes plans but also extends to the advanced preparation of teaching 
and learning resources (Rosean & Lindquist, 1992; Youens & McCarthy, 2007). The teacher 
needs to prepare for and demonstrate appropriate content knowledge for teaching (e.g., Burn, 
2007; Cleaves & Toplis, 2008; Youens & McCarthy, 2007). This subject knowledge must relate 
to students’ needs and their levels of development (Harris & Sass, 2011). A teacher’s command 
of content knowledge appears to have a positive effect on student learning with teachers 
reporting that “inquiry instructional strategies contributed to improvement in their students’ 
achievement” (Buczynski & Hansen, 2010, p. 604). Nevertheless, it should be noted that content 
knowledge alone is by no means the only factor indicative of good teaching (Pantić & Wubbels, 
2010; Pantić, Wubbels, & Mainhard, 2011). Other pedagogical knowledge practices such as the 
selection of appropriate teaching strategies can play a key role for implementing lessons 
(Jeanpierre, 2007; Lappan & Briars, 1995). For instance, in one study (Bradfield & Hudson, 
2012), preservice teachers indicated that the teaching strategies they used for differentiating 
learning include: (1) designating facilitators for students’ learning, including teacher, peers, 
parents, and support staff such as teacher aides, (2) managing student groups, (3) contexts for 
learning, and (4) a range of teaching aids (visual, auditory, games) and resources. 
 
Problems and issues can arise during lessons that require problem solving (Ackley & Gall, 1992) 
for which Schön (1987) identifies as reflection in practice. These problems and issues can range 
from inadequate preparation, including lack of resources, to managing student behaviour. Indeed, 
a main consideration is classroom management (e.g., behaviour management; Corcoran & 
Andrew, 1988; Feiman-Nemser & Parker, 1992; McKinney, Campbell-Whately, & Kea, 2005), 
where teacher’s skills can be challenged (Maag, 2008; O'Brien & Goddard, 2006). So it is not 
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surprising that preservice teachers would grapple with classroom management in their early 
stages of development (Putman, 2009). Reupert and Woodcock’s (2010) study shows that 
preservice teachers use “low level or initial corrective strategies when addressing behavioural 
issues” and the use of “both prevention and low-level corrective strategies to be equally 
successful when dealing with student behaviour” (p. 1266). As might be expected, it also shows 
that preservice teachers use strategies where they feel most confident in employing such 
strategies. There is little doubt that “preservice teachers need to master skills of managing 
classroom to prevent frustration when they confront with the realities of classroom life”, which 
requires “the development of a strong sense of efficacy and competent management strategies” 
(Gencer & Cakiroglu, 2007, p. 672).  
 
Implementation of the lesson structure with cognisance of timeframes can assist the flow of an 
activity (Briscoe & Peters, 1997; Jeanpierre, 2007). Implementation demonstrates not only an 
introduction, body and conclusion to a lesson but that “lessons had an arrived at learning aim that 
was clearly articulated, shared with the students and demonstrably understood by the students” 
(Parr & Limbrick, 2010, p. 589). Effective implementation of a lesson necessitates explicit 
teaching and a process of scaffolding and monitoring students’ learning. Thus, effective teaching 
also involves asking students astute questions that are appropriately pitched at the student’s zone 
of proximal development (e.g., Jeanpierre, 2007). Using frameworks such as Bloom’s taxonomy 
(http://www.teachers.ash.org.au/researchskills/dalton.htm) can assist in targeting students’ levels 
of understanding and also provide a framework for assessment. 
 
Assessment must be embedded in the lesson to determine what students have learnt as a result of 
the lesson (Corcoran & Andrew, 1988; Tillema, 2009). Assessments can involve the teacher, 
student as a learner, and peers (Ozogul, Olina, & Sullivan, 2008). Research (Kohler, Henning, & 
Usma-Wilches, 2008) shows that preservice teachers generally use observations of students’ 
performances as formative assessment strategies yet other methods “such as examining writing 
or products, administering tests or quizzes, or having students engage in self assessment” were 
rarely accomplished (p. 2114). Planning for assessment requires long and short-term goals where 
“the teacher must understand and be able to effectively use multiple methods of formal and 
informal assessment” (Davis et al., 2006, p. 622). Finally, every teacher seems to have 
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philosophical viewpoints about teaching, which embeds beliefs about what constitutes effective 
teaching and learning. These individual viewpoints can translate into practices (e.g., Jonson, 
2002; McKinney et al., 2005; Tillema, 2009) and may lead towards frameworks for teaching 
(e.g., Bybee’s 5Es; Bloom’s taxonomy), methods of engaging and managing students, and a 
materialisation of a teacher identity.  
 
Rationale for peer presentations and study aim 
The rationale for teaching primary science to peers is based around two assumptions, articulated 
by Santagata, Zannoni, and Stigler (2007), namely: “(1) exposure to examples of teaching creates 
learning opportunities for prospective teachers; and (2) through field experiences preservice 
teachers meld theory into practice” (p. 124). Presenting primary science lessons to peers exposes 
them to different teaching practices, particularly for analysing what works and what does not 
work. The peer presentations act as a pseudo-primary teaching experience where co-preservice 
teachers collaborate to demonstrate their pedagogical knowledge practices for primary science 
teaching. Indeed, Davis and Smithey (2009) claim that: 
Beginning elementary teachers thus require many areas of mastery, yet generally lack 
both sufficient coursework and experience that would contribute to their knowledge base 
for helping children develop coherent knowledge of science concepts and practices and 
thus become scientifically literate citizens. (p. 2)  
This current study aimed to explore preservice teachers’ pedagogical knowledge for co-teaching 
primary science lessons to their peers. In this study, co-teaching is where two preservice teachers 
use pedagogical knowledge to plan, prepare and teach a science lesson.  
 
Feedback on teaching performance is considered a valuable way for providing dialogue 
towards advancing practices. However, a Hong Kong study (Liu & Carless, 2006) indicates 
resistance to peer feedback as a form of assessment. Indeed, peers are not considered experts 
in the content area compared with their teachers (Gielen, Peeters, Dochy, Onghena, & 
Struyven, 2010). Nevertheless, peer feedback can allow peers to understand the value of 
critical analysis of teaching practices (Daniel, Auhl, & Hastings, 2013). In this current study, 
peer feedback was considered as an interactive way for lesson presenters to gather 
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observational evidence from their peers. Such evidence was intended to allow for further 
reflection on practice and peer feedback was not used for assessment purposes.   
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Context 
This mixed-method study involved 51 second-year preservice teachers (2 workshop classes) 
enrolled in a Bachelor of Education degree within a Queensland university. The study focuses 
on a nine-week primary science university unit, which encompassed a one hour lecture, one 
hour tutorial and two hour workshop. Tutorials were formed around devising a primary 
science unit of work and the workshops provided hands-on experiences with the addition of 
the preservice teachers presenting science lessons to their peers. Various online resources were 
available to the preservice teachers including ideas for primary lessons, lesson plan formats, 
and links to state and national websites outlining key curriculum documents (e.g., 
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10). Weekly lectures were 
given to all students (n=227) in the one lecture room at this university campus. Preservice 
teachers were also enrolled in a tutorial class (ranging from 22-30 students) and a workshop 
class each week. During the nine weeks, lectures and tutorials covered the following topics: 
(1) science in society and working with primary students; (2) rationalising a science unit with 
theories and approaches (e.g., constructivism, inquiry teaching); (3) devising a science 
curriculum; (4) planning science lessons and the importance of content knowledge and 
pedagogical knowledge (Hudson, 2004); (5) managing the learning environment; (6) resources 
for teaching primary science; (7) assessment and evaluation in science education (Hudson, 
2005); (8) curriculum integration; and (9) High Impact Teaching Strategies (HITS; see 
Hudson, 2007, July).  
 
During the first two weeks of the workshops, the lecturer (and researcher) modelled different 
science lessons and presented various science teaching ideas to the preservice teachers. The 
workshops required pairs of preservice teachers to co-teach a primary science lesson; thus they 
were then randomly allocated partners and randomly selected a broad science topic provided 
by the lecturer that aligned with the Australian Science Curriculum. The broad topic allowed 
preservice teachers to select from a range of lesson ideas. For instance, the topic “Antarctica” 
would provide a broader scope for selecting a science focus than the topic “penguins”; indeed 
“penguins” could be selected as a topic within the broader topic Antarctica.  
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The preservice teachers were provided with different lesson plan frameworks and were given 
pedagogical freedom to amend these frameworks to suit their lessons. There were two separate 
workshop classes, one with 26 preservice teachers and one with 25. It was explained that the 
adult students were expected to submerge their own mature content knowledge to play along 
with the scenario presented at the particular grade level. For instance, if the pair of 
preservice teachers used their pedagogical knowledge to plan, prepare and teach a Year 1 
class then students in that class would not behave like Year 1 students (five and six-year 
olds) but would consider the content level knowledge of the Year 1 students when providing 
explanations to the co-teachers. This was intended to make the students think about the age 
appropriateness of the activities.  
 
The following outlines the criteria for their co-teaching experience: 
• Model a sound and timely lesson structure including a stimulating introduction, engaging 
student-centred activities, and purposeful conclusion linked to the key scientific concepts.  
• Demonstrate constructivist principles with prior knowledge, use of questioning, hands-
on/minds-on activities while facilitating active and inclusive student participation. 
• Present effective teaching strategies including preparation, planning, and appropriate 
classroom management.  
• Show a clear understanding of the content knowledge associated with your teaching topic 
(introduction, astute questioning, and key concept development).  
• Employ teaching and learning technologies effectively to cater for the range of student 
abilities within the timeframe (e.g., early finishers, inclusivity). 
• Demonstrate professionalism and collaborative team teaching with an understanding of 
the affective domain for teaching and learning (e.g., enthusiasm, confidence, and 
attitude). 
• Link lesson material to syllabus documents with a variety of resources, including relevant 
websites.  
• Provide a thoughtful and thorough health and safety form. 
 
At the conclusion of the peer presentation, the presenters elicited feedback from their peers 
using a self-designed one-page survey that could include written responses. This allowed the 
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preservice teachers to specifically target their areas of need and facilitate ownership of their 
learning. The lecturer (also the researcher) provided brief and confidential verbal feedback, 
where most presenters took notes so they could combine this information with peer feedback 
towards writing an individual critical self reflection on the lesson presentation. 
 
Data collection methods and analysis 
This mixed method study was used to determine preservice teachers’ pedagogical knowledge for 
teaching primary science. Initially, there were 51 second-year preservice teachers involved in 
completing a brief five-part Likert survey and extended written responses. Three responses were 
incomplete in the survey; hence there were 48 second-year preservice teachers (19% male, 81% 
female) of varying ages, that is: 54% < 21 years of age, 8% between 22-29 years of age, 38%>30 
years of age. Their secondary high school science studies were also varied with 42% completing 
biology, 2% physics, 21% multi-strand and 35% who had no science high school completion. 
When asked if they thought they would be teaching primary science when entering the Bachelor 
of Education degree 92% had understood this to be a requirement while 8% had not considered 
teaching primary science as part of the degree. Data gathered from participants responding to 
survey statements were used to determine their attitudes for teaching primary science. Data were 
entered into SPSS to generate descriptive statistics (percentages, mean scores, and standard 
deviations) for analysis.  
 
Three primary science lessons were selected from one class for this part of the study, namely: 
animal adaptations, seasons, and heating and cooling. These three lessons were co-presented and 
peers were provided with a written response survey from the researcher at the conclusion of each 
of these lessons. Written response questions included: (1) Write what you thought was the 
science content in this lesson; (2) What teaching strategies were used to get the concepts across? 
(3) What strategy connected well with the content knowledge and why? and (4) What helped you 
most in this lesson for understanding primary science teaching? The written responses were 
collated into themes as they emerged using a constant comparative method (Creswell, 2012). The 
researcher (also the primary science lecturer) observed all primary science lessons in the two 
classes over the semester period and used a laptop to take notes on the preservice teachers’ 
presentations. Lessons were video recorded for further analysis and verification purposes. Three 
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lessons from one of the workshop classes were analysed as a somewhat representative sample of 
the cohort. Thus, survey responses, written responses and observations were used to triangulate 
data (Creswell, 2012).  
 
Results 
Survey data from the 48 participants (two classes) indicated that only one student disagreed that 
her co-teaching lesson presentation helped her with knowledge for teaching science. There were 
up to a quarter of the students who claimed they were unsure whether the peer lesson 
presentation helped them to demonstrate the knowledge for teaching science (though no one had 
a strongly disagree response on any item). Nevertheless, the majority were in agreement (agree 
and strongly agree) that the peer lesson presentations assisted them to learn about teaching 
science. Standard deviations (SD) were low, indicating minimal variation in responses, and mean 
scores were in the upper end (range 3.93-4.65, Table 1). In percentage terms, 98% agreed or 
strongly agreed that the lesson presentation made them recognise the importance of teaching 
primary science with 94% indicating they learn to teach science by presenting to peers and 91% 
claimed they had developed a positive attitude for teaching primary science as a result of the 
experience (Table 1).  
 
Table 1 
Mean, standard deviation and percentages on teaching science (n=48) 
 Mean SD U A SA 
Teaching primary science is important 4.35 0.55 2 31 67 
Learn to teach science 4.65 0.60 6 52 42 
Enthusiastic for teaching science 4.22 0.63 11 56 33 
Knowledge for teaching science 3.97 0.62 25 65 8 
Positive attitude for teaching science 4.25 0.60 9 58 33 
Cater for students’ science needs  3.93 0.63 23 60 17 
* U=uncertain; only 2 participants registered a disagree response to “knowledge for teaching science” 
 
The three lessons (animal adaptations, seasons, and heating and cooling) selected from one class 
(n=26) for this study required the co-teachers to provide a draft lesson plan before presenting the 
lesson. All preservice teachers submitted a material request form and these resources were 
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provided to them. The preservice teachers were allowed about 15 minutes to prepare the 
classroom. The timetabling and scheduling of the lessons were pre-determined (i.e., 45 minutes 
within the allocated workshop time). Co-teaching pairs provided a lesson plan prior to teaching 
the lesson so as to guide the lecturer on the lesson format and procedures. Qualitative data (peer 
written responses, researcher observation) were used to determine whether the presenters 
demonstrated pedagogical knowledge. Table 2 highlights that the three lessons covered most of 
these practices, except collecting assessment data was not apparent with any co-teaching pair and 
viewpoints (such as Bybee’s 5Es, Bloom’s taxonomy) were not obvious in two of the lessons 
(Table 2). All lesson plans indicated considerations for assessment; however assessment was not 
apparent in the implementation stage. That is, co-teachers did not seem to concern themselves 
with collecting evidence of student learning; instead they appeared more concerned with 
completing the structure of the lesson as a matter of process.  
 
Table 2 
Pedagogical knowledge practices from three lessons observed by researcher 
Pedagogical practices Animal 
adaptations 
Seasons Melting 
& cooling 
Planning    
Timetabling/scheduling     
Preparation     
Teaching strategies    
Content knowledge     
Problem solving    
Classroom management    
Questioning skills    
Implementation    
Assessment  - - - 
Viewpoints - -  
= teaching practice occurred in the co-teaching episodes 
 
The following presents further qualitative data around the three Year 1 lessons: Animal 
adaptations, seasons, and heating and cooling. 
 
Animal adaptations 
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Peers were requested to provide feedback to the co-presenters at the conclusion of the lesson. 
The presenters covered a range of pedagogical knowledge practices. The science content 
knowledge in the Year 1 lesson on animal adaptations was clear to all peers. Participant 1’s 
response was representative of the class: “That animals have certain adaptations that help them to 
survive in a particular environment”. Other responses may have extended this key concept such 
as “animals adaptations and their physical features” (Participant 6) and “how animals adapt to 
different climates and habitats around the world” (Participant 12); nevertheless all responses 
focused on animal adaptations for survival within the environment, which indicated that the 
lesson intention was clear to the peers.  
 
Although some peers did not comment on the teaching strategies, 17 peers (15 females and 2 
males) in this class noted teaching strategies that included the use of: student-centred group work 
(n=11), higher and lower-order questioning (n=8), hands-on experiences (5), classroom 
management (5), and transmission of information in the introduction (4). To illustrate briefly: 
“The student-centred learning, which helped students to control and monitor their own learning” 
(Participant 15), “hands on lesson activities allowed us to explore before verbal confirmation was 
given” (Participant 2) and “good questioning to promote higher order thinking” (Participant 3). 
Other pedagogical practices noted involved the social construction of knowledge through verbal 
interactions, preparation of resources, and engaging content knowledge. Some recognised 
theoretical viewpoints for deciding on the implementation of the lesson, such as Vygotsky’s 
(1978) “Group work at the zone of proximal development. Using different learning styles” 
(Participant 16). The pedagogical practices that connected well with the content knowledge in 
this lesson were stated in peers’ feedback, which mainly emanated from the implementation 
structure (hands-on activity, student-centred group work to discover knowledge), the co-
presenters’ questioning, and the students’ verbal presentation of information. Observational data 
and researcher notes also confirmed content knowledge connections with these strategies, 
particularly with “asking more questions to engage the students” and having “students report 
their understandings of adaptations” (researcher notes). Observation also indicated that 
assessment was not an obvious focus during this lesson, despite asking prior knowledge 
questions at the beginning of the lesson and having students present their learning at the end. An 
assessment record of “students’ learning” was not kept by the co-presenters.  
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Seasons 
Another workshop class had a pair of preservice teachers co-teach a Year 1 science topic: 
seasons. A few peers did not comment on the lesson content knowledge; however 21 peers 
identified the content knowledge based around seasons with considerable variations around this 
concept. That is, they wrote the content knowledge was about different seasons (n=11), seasons 
and weather (n=4), seasons and clothes (3), and seasons and what people do in the seasons (3). 
To illustrate these four differences, Participant 10 wrote “The science content consisted of 
seasons and understanding the difference between them”, Participant 20 wrote that the co-
presenters were “teaching about the concepts and characteristics of the seasons relating to 
weather”, Participant 4 said the lesson was about “understanding the seasons and their 
differences – how we act and dress for each season and why”, while Participant 8 suggested it 
was “Learning about seasons in the year and how it changes our daily routine”. The variation in 
the responses indicated that the lesson intention may not have been clearly articulated by the 
presenters. However, observational data and researcher notes indicated the lesson intention was 
about seasons, weather and how people respond to seasonal conditions.  
 
The teaching strategies used in the primary science lesson about seasons were analysed by peers 
at the end of the co-teaching presentation. All peers recorded more than one teaching strategy in 
this lesson, which were as follows: group work (n=13), hands-on activities (n=12), brainstorming 
and discussions (11), individual work (8), questioning (6), curricula integration with literacy (5), 
and explicit instructions (2). There were single responses about teaching strategies that provided 
open-ended tasks, time for reflection on learning, and the visual aids. Here are some comments 
from peers that illustrate the teaching strategies they experienced in this lesson: 
Group work, individual word, student centred (Participant 1) 
Brainstorming, questioning, hands-on constructive tasks (Participant 5) 
Asking students about prior knowledge, group activities, hand-on experience with summer and 
winter (Participant 10) 
Group work, questioning, brainstorming as a class, open ended activities that required explanation 
(Participant 11) 
Explicit instructions, questioning, hands on experiences (Participant 18). 
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The peers commented on these strategies and explained why they connected well with the 
science content. For example, the lesson used curricula integration with literacy (reading a story 
book to students in the introduction of the lesson) as a viewpoint to engage students in the topic: 
“The My Seasons book was very interesting and connected extremely well with topic so hands-
on” (Participant 2), “The reading of the story was a great idea and getting the students to use 
their own knowledge” (Participant 6), and “reading the story book really helped to develop our 
knowledge of the seasons and re-iterated our brainstorming beforehand” (Participant 21). 
Observational data showed that the hands-on activity also integrated another curriculum (art) to 
get across the science concept, which was expressed by one peer only: “using art to explore and 
engage students in topic” (Participant 20). Brainstorming and group discussions were considered 
as teaching strategies to engage students in the topic, for instance: “Brainstorming to get students 
in that frame of mind” (Participant 5), “I felt the class discussion at the beginning and all the 
ideas written on the board was really good and connected well” (Participant 16) and “the group 
discussions made it easier to grasp the concept and allowed for everyone to participate and share 
ideas” (Participant 15). It was interesting to note that a peer observed theory-practice connections 
for implementing the science activity: “The hands-on activities – students were able to make 
meaning from the theory” (Participant 9).  
 
For relating the strategies to the content knowledge, peers commented that “Year 1 students need 
lots of activities to get a better understanding of topics” (Participant 2) and these activities need 
to be “simple activities for the younger grades that can still be academically rewarding, as they 
start to get a grasp of the key concepts and ideas” (Participant 4). These co-teaching pairs made 
choices about their pedagogical practices, which was articulated as “different ways of teaching 
the same thing” (Participant 6). Pedagogical practices were demonstrated around “the methods 
used to educate on the seasons… very student-centred and innovative” (Participant 3) and “you 
must always think about classroom management, especially in the lower grades” (Participant 10). 
Indeed, observational data and researcher notes indicated that a range of pedagogical practices 
were apparent, particularly classroom management (organisation of students and resources).  
 
Heating and Cooling 
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Pedagogical practices were identified by peers in the lesson on “heating and cooling” with a 
focus on the science content. Although six peers outlined heating and cooling as the key concept, 
five outlined the science content was discovering “the effect of changing temperatures on food” 
(Participant 3), four wrote about “chemical changes under different thermal conditions” 
(Participant 6), three stated the science content as “properties of materials” (Participant 4), and 
one participant suggested “the science content was probably the change in physical properties of 
different objects when variables are changed” (Participant 16). The differences in comments 
between chemical and physical changes could be explained when related to the different foods 
that were heated and cooled. For instance, melting chocolate is a physical change as it can be 
cooled back into its original state (reversible), yet heating egg white or corn to make popcorn 
becomes a chemical change as it cannot be cooled to its original state (non reversible). Peers who 
commented on either chemical or physical did not consider both changes during this lesson; 
nevertheless concepts directly related to physical and chemical changes would not be appropriate 
at the Year 1 level, which inferred that many peers were considering concepts beyond what was 
intended in this lesson.  
 
When asked about an effective teaching strategy used to teach the concept, questioning (n=13), 
visual aids (4), and implementation of hands-on, student-centred activities (4) were recorded by 
peers. Questioning was identified as the most useful strategy for understanding the concepts, to 
illustrate: “They asked questions to get us thinking about the topic – it was inquiring based and 
hands-on – we got to feel and smell and see things” (Participant 1), “inquiry questioning, waiting 
for answers, guiding questions during hands-on learning” (Participant 12) and “assisted learning 
and a questioning approach – asking questions creating discussions and guiding the class” 
(Participant 7). Reasons were provided on why this strategy was effective, included: 
“Questioning linked the content knowledge by allowing students to think about the foods they 
eat in a different way” (Participant 18) and “Inquiry based and hands-on strategies connected 
with the content knowledge because we needed to be using our senses to understand what 
happened when things were heated and cooled. We needed to ask inquiry questions to 
understand what happened” (Participant 1). 
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The co-teaching pair used visual aids as teaching strategies, which included the “food bag” for 
identification, “video of popcorn popping” and “whiteboard”. The student-centred activities were 
linked to theoretical viewpoints such as “guided discovery” (Participants 16 & 17), “POE 
(predict, observe, explain)” (Participant 9), and “constructivist approach, Gardner’s multiple 
intelligences” (Participant 19). In other question responses there were further considerations of 
“kinesthetic learners were advantaged in having to touch, smell” (Participant 3) and the “Y chart 
was excellent for the lower years as its tactile” (Participant 11). The teaching approaches in this 
lesson involved “predicting, experimenting and analysing, this considers prior knowledge and 
allows student to develop scientific reasoning techniques” (Participant 10); yet “the inquiry 
questioning was very helpful, as it made us connect our sense of smell, feel and what we saw 
with the scientific content” (Participant 12) towards developing a “shared their knowledge on the 
topic” (Participant 15).  
 
Aspects that stood out in the lesson included “The slow instructions and step by step format 
helped greatly. It was a supportive environment for diverse learners” (Participant 3), “the easy-
to-follow use of a table for recording data and collaborative nature of the experiments” 
(Participant 10), and “how to use different teaching strategies – this helps me for my practices” 
(Participant 11). Two articulated the importance of understanding the appropriateness of the 
lesson to the age group: “The strategy for which is appropriate for certain year levels is very 
important in reaching the learning activities and reaching the knowledge that particular year level 
needs to know” (Participant 16) and “the use of age appropriate language and tone fitted well 
with the content. Working as a whole group let some students sit back and not get involved so 
smaller groups would work better” (Participant 15). Overall, the peers analysed the organisation 
and implementation of the lesson and to “see different teaching styles – to see how to control the 
class and how to do a hands-on activity” (Participant 1). Observations also indicated the use of 
diagnostic questioning by eliciting prior knowledge, lesson structure that included visual stimuli, 
a few hands-on activities, effective classroom management with the an outline of students’ roles 
(e.g., speaker, recorder), and questioning that facilitated an articulation of the concepts.  
 
Discussion 
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All preservice teachers devised lesson plans that had defined structures with an introduction, 
body of the lesson using hands-on experiences, and a conclusion (see also Rush et al., 2008). 
These plans targeted specific Australian Science Curriculum content and standards (e.g., Davis et 
al., 2006). The teaching was timetabled in 45 minute durations, however the time of day was 
regulated by defined workshop sessions times, so there could be no indication whether this may 
have affected any delivery of the lessons (e.g., Corey et al., 2012; Randler & Frech, 2009). The 
preservice teachers’ preparation included arranging classroom areas and organising resources, 
also noted as essential in other studies (Rosean & Lindquist, 1992; Youens & McCarthy, 2007). 
They demonstrated content knowledge when teaching (e.g., Burn, 2007; Cleaves & Toplis, 
2008), particularly in the introductory stimulus timeframe (generally around 4-8 minutes), 
questioning students as they engaged in hands-on experiences, and in the conclusion of the 
lesson. Although there were a few instances where the content knowledge was above the 
expected grade level, there were no instances where content knowledge was below the expected 
level. There were some discrepancies around the preciseness of the content knowledge intended 
by the co-presenters. All preservice teachers were expected to use an inquiry instructional 
approach (e.g., Buczynski & Hansen, 2010), which was also provided in the lectures and 
associated materials. This approach appeared evident in the introductions to lessons where 
questions were posed mainly by the co-presenters and, in some lessons, by the students. 
 
Other pedagogical knowledge practices were apparent during the co-teaching sessions. For 
instance, all adopted teaching strategies to facilitate the implementing of the primary science 
lessons. As a co-teaching arrangement, they negotiated roles where one preservice teacher would 
teach and the other would act in a teacher’s aide role and, with these arrangements, reversing as 
the lesson was implemented. Over the semester period, all (n=48) provided a range of teaching 
resources (e.g., PowerPoints, videos, YouTube, audio recordings and games) and all but two co-
teaching pairs used co-operative teaching groups as a strategy (see Bradfield & Hudson, 2012). 
There were minor problems and issues that arose during the co-teaching sessions that required 
problem solving; however as the students were adults, resolving problems presented little 
difficulty. Nevertheless, reflection in practice (problem solving) is noted as a way to grow 
professionally (Schön, 1987) in which these second-year preservice teachers were in their 
beginning stages.  
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There were sections of some lessons where “primary students” were not as engaged in the lesson, 
mainly because of inaccurate timings within the lessons (e.g., not catering for early finishers). 
Though this did not create behaviour management issues (as they were adults in a university 
setting studying teacher education), these sorts of experiences were written about in critical self 
reflections, particularly on how to negate these types of situations. The university provided a safe 
environment to trial pedagogical practices where they could receive feedback from their tutor 
and peers on what worked and what could be improved. If the same experiences were trialled in 
an authentic primary classroom, behaviour management may have been a much harder issue to 
contend with in these early stages of teacher development. As a result of practicing teaching in 
the university setting, behaviour management can become a focus within the authentic school 
situation with more concentration assigned to this specific challenging concern (e.g., see Maag, 
2008; O'Brien & Goddard, 2006).  
 
School-based experiences have distinct advantages that extend beyond the university setting 
(Hudson, 2010) and as preservice teachers have concerns about managing student behaviour 
(Unal & Unal, 2009), they “need to master skills of managing classroom to prevent frustration 
when they confront with the realities of classroom life” (Gencer & Cakiroglu, 2007, p. 672). Yet, 
they also need scaffolding in safe environments where they can practice these skills and reflect 
on their learning for further development. The preservice teachers in this study used low-level 
corrective strategies only within the co-teaching arrangement, as also indicated by Reupert and 
Woodcock’s (2010) study, and they would need to be educated on other behaviour management 
strategies for more difficult circumstances.  
 
The majority of lessons planned an “arrived at learning aim that was clearly articulated” (Parr & 
Limbrick, 2010, p. 589). However, for some, lesson aims needed to be more transparent to 
students at the beginning of the lesson and threaded through the body of the lesson to the lesson 
conclusion. There were a variety of approaches within the lesson with some using open and 
closed questions, and three lessons drawing upon Bloom’s taxonomy to structure lower and 
higher-order thinking questions. Although prior knowledge appeared to be a focus in most lesson 
introductions, other assessment techniques were not as apparent. The hands-on experiences and 
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conclusions to the lessons were not always focused on assessment, which needed to be 
embedded in lesson structures (see Tillema, 2009). Indeed, there were no instances of student 
self assessment employed during the co-teaching lessons (Davis et al., 2006). Yet, these were 
second-year preservice teachers and the BEd coursework covers assessment in more detail in 
their final-year of study.  
Conclusion 
The study indicated that co-teaching to peers can aid in developing pedagogical knowledge 
practices. More specifically, all of these second-year preservice teachers (n=48) demonstrated 
planning that outlined introduction, body and conclusions with links to curriculum standards, key 
scientific concepts, resources, and assessments. All preservice teachers had gone to considerable 
effort in preparing their resources. Some prepared resources that involved complex undertakings 
(e.g., devising a video with the co-teaching peers as “actors” in a science experiment that could 
be shown in the introduction of their lesson). The teaching strategies and classroom management 
strategies were varied but well considered by these preservice teachers in their lessons, despite 
the varying levels of effectiveness observed by the researcher. In addition, some co-teachers 
managed their time effectively; however others needed to develop a better sense of timing to 
cater for the advocated lesson duration of 45 minutes, particularly in catering for early finishers.  
 
Most demonstrated a clearly defined implementation of their science lessons with nearly all 
monitoring and questioning students on their learning. There were varying degrees of problem 
solving during lesson implementations, particularly for some lessons where there were 
unintended outcomes. Although diagnostic assessment was indicated by more than half the 
presenters when eliciting prior knowledge, no co-teaching presenters kept a record of the 
students’ learning at any stage of the lesson (i.e., introduction, body and conclusion). Indeed, 
assessment was visible in the planning stage but was not apparent in the implementation of the 
three lessons investigated in this study. Viewpoints (e.g., teaching philosophies and approaches 
such as Bybee’s 5Es and Bloom’s taxonomy) were noted in some lessons but not evident in 
others. Assessment and viewpoints were two pedagogical knowledge practices that may define 
the stage of development of these second-year preservice teachers.  
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Preservice teachers can develop skills and understandings in the university setting through a co-
teaching experience, which can scaffold their pedagogical practices for teaching in the primary 
school. Practices in this study can be used to inform preservice teachers about learning how to 
teach. However, other studies need to investigate the level of pedagogical knowledge practices 
learnt during co-presentations and more research is required to understand how preservice 
teachers take university-learnt skills into the primary science classroom to determine the 
effectiveness of their tertiary education for real-world applications.  
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